Cytochrome P-450 arachidonate metabolites in rat kidney: characterization and hemodynamic responses.
Rat kidney cortical and medullary microsomal fractions catalyzed cytochrome P-450-linked metabolism of arachidonic acid (AA) to epoxyeicosatrienoic acids (EETs) (56 +/- 6% of total products in cortex and 10% in medulla) and 19- and 20-hydroxyeicosatetraenoic acids (19- and 20-OHAA) (36 +/- 4% in cortex and 90% in medulla). In addition, endogenous renal generation of EETs was established by negative ion-chemical ionization mass spectrometry. The total amount of EETs present in the rat kidney was approximately 1 microgram/g wet tissue. The responses to renal arterial administration of 20-OHAA and 5,6-EET were evaluated in anesthetized euvolemic rats. 20-OHAA resulted in ipsilateral dose-dependent natriuresis without affecting systemic or renal hemodynamics or glomerular filtration rate (GFR). Equimolar doses of 5,6-EET resulted in dose-dependent renal vasoconstriction and reduced GFR but were without effect on arterial pressure or sodium excretion. During cyclooxygenase inhibition, 5,6-EET caused renal vasodilatation and augmentation of GFR. These data establish the capacity of rat kidney to metabolize AA through cytochrome P-450-dependent oxygenases and demonstrate the endogenous formation of the resulting eicosanoids. Monooxygenase and epoxygenase products exert effects on renal blood flow, GFR, and urinary sodium excretion rate, suggesting their potential relevance in the regulation of renal function.